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Breathable Waterproof Finish of PET Fabrics via Microporous UV Coating of
Polyurethane Diacrylate
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Abstract— Breathable waterproof PET fabrics were prepared by the UV coating of UV-curable polyurethaneacrylate(PUA)
formulation mixed with polyethyleneglycol(PEG) as a water soluble pore former. The dispersed PEG in the UV-cured coating was
extracted by warm water, which can generate individual circular pores uniformly distributed all over the coating instead of pore
channels. Accordingly the moisture permeability of the microporously coated fabrics increased substantially with increasing PEG
addition without significant reduction of hydrostatic pressure. Also the silicone diacrylate addition in the formulation was beneficial
in increasing the hydrostatic pressure. The UV-based microporous coating can be an alternative to conventional thermal curing of
solventborne polyurethane coating owing to the enhanced environment friendliness and energy saving.
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Fig. 1. FT-IR spectra of (a) PEG, (b) PUA resin and
(c) UV-coated fabric.
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Table 1. Effect of PUA coating thickness on add-on
and breathability

Thickness MP HP
A AE

@y A AR noany (mmHs0)

30 38.6 63.5 1,300 4,600

50 52.4 62.9 1,200 5,000

80 63.8 63.2 900 4,700

100 81.9 62.7 1,000 4,300
__ 8000 5000
& s
£ 4000 T
S 6000 @ — E
% ‘ 3000 S
g 4000 ﬁ
E.’_ 2000 ;
§ 2000 %
2 1000 5
g z
=

0 0

10 20 30 40 50 60 70 80 90 100
Thickness (um)
Fig. 2. The effect of coating thickness on the coated
PET fabric(50% PEG).
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Table 2. Effect of PEG addition on add-on(thickness,
1004m)

PEG(%) A(%) AE(%)
0 81.9 62.7
10 76.3 61.2
30 72.6 60.3
40 68.1 58.7
50 62.3 575
60 60.8 53.1
70 57.5 52.8
100 53.7 52.3
150 52.6 51.4
200 41.8 40.5
6000 7000
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(““‘53} 5000
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Fig. 3. The effect of PEG content on the coated PET

fabric.
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Fig. 5. The cross—sectional image of fabric depending on PEG content:
(@ 0%, (b) 50%, (c) 100%, (d) 150%.
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Fig. 6. The effect of crosslinker content on PET fabric
(thickness, 50um; PEG, 150%).
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